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ABSTRACT 

As  elsewhere  in  the  nation,  North  Carolina  is  experiencing  major  changes  in  its  age  structure  as  life 
expectancies  have  increased,  birth  rates  decreased,  and  population  migration  occurred.  Between  1980  and  the 
year  2010,  the  number  of  North  Carolina  residents  65  and  older  is  expected  to  double  while  the  number  85  and 
older  is  expected  to  nearly  quadruple.  As  a  result,  the  state's  elderly  dependency  ratio  is  projected  to  increase 
about  42  percent — more  than  twice  the  rate  of  increase  projected  for  the  nation.  Thus,  detailed  analysis  and 
planning  by  the  state's  public  and  private  sector  leaders  are  immediately  required. 

This  report  examines  cause-specific  mortality  rates  for  three  elderly  age  groups  by  race  and  sex.  The  death 
rates  are  specific  for  underlying  causes  of  death  as  well  as  leading  "mentioned  conditions,"  i.e.,  any  condition 
reported  on  the  death  certificate.  As  for  the  total  population,  heart  disease,  cancer,  and  stroke  are  the  leading 
causes  of  death  among  the  elderly.  These  are  followed  by  pneumonia/influenza,  chronic  obstructive 
pulmonary  disease,  and  injury /poisoning,  in  declining  order.  Particularly  large  mortality  excesses  are  observed 
among  males,  especially  nonwhite  males.  As  expected,  large  increases  in  risk  at  more  advanced  ages  are 
observed  for  cardiovascular  and  some  other  diseases  and  for  mental  disorders,  falls,  and  specific  types  of 
injuries  resulting  from  the  external  causes  of  death.  Hip  fractures  are  especially  frequent.  In  contrast,  risk  of 
death  from  lung  cancer,  alcohol-related  conditions,  and  suicide  declines  with  advancing  age.  However,  suicide 
rates  are  high  in  all  three  elderly  age  groups.  White  males  are  found  to  contribute  disproportionately  to  these 
high  rates. 

Between  1968-72  and  1983-87,  the  mortality  rates  for  older  persons  dying  from  cardiovascular  diseases  and 
many  other  leading  killers  declined  dramatically.  However,  it  is  suggested  that  reductions  in  the  force  of 
mortality  may  cause  disease  prevalence  to  increase.  Major  exceptions  to  recent  improvements  at  the  older  ages 
involve  increased  death  rates  for  cancer,  chronic  liver  disease  and  cirrhosis,  and  suicide. 

This  report  also  examines  the  cause-specific  numbers  and  percentages  of  older  persons  dying  in 
noninstitutional  settings  and  in  nursing  and  rest  homes,  for  the  use  of  those  involved  in  planning  for  home  care 
and  hospice  services. 

The  findings  of  this  report  point  up  the  need  to  reduce  mortality  among  males,  particularly  nonwhite  males. 
The  data  on  injuries  by  external  cause  and  by  type  of  injury  likewise  mandate  immediate  planning  for  public 
health  initiatives  which  focus  on  the  causes  of  injuries  among  the  elderly,  particularly  falls  among  the  extreme 
elderly.  Finally,  it  is  noted  that  data  related  to  elder  use  of  hospital  outpatient  and  nonhospital  health  services 
and  to  quality  of  life  among  the  elderly  are  woefully  lacking.  These  databases  must  be  developed  if  we  are  to 
make  health  policy  that  meets  the  changing  needs  of  our  older  citizens. 


INTRODUCTION 

Along  with  the  "graying  of  America,"  North 
Carolina's  population  is  aging — and  faster  than  the 
nation's.  Between  1980  and  1985,  the  state's  increase 
in  the  population  65  and  older  was  17-4  percent; 
only  eight  states  registered  higher  increases  (1).  By 
the  year  2010,  the  percentage  of  the  population  65 
and  older  is  projected  to  be  more  than  15  (2) 
compared  to  11.8  in  1987  (3).  Thus,  it  behooves 
public  health  and  the  state's  health  community  at 
large  to  identify  the  health  problems  and  health  care 
needs  of  our  older  citizens. 

This  is  the  first  SCHS  study  to  focus  entirely  on 
the  elderly.  Resources  permitting,  future  studies  of 
the  health  status  of  the  elderly  might  examine 
diagnostic  information  from  hospital  discharge  files, 
health  care  resources  and  utilization  data,  and 
mortality  and  morbidity  among  the  elderly  poor 
versus  nonpoor  using  Medicaid-eligible  files  to 
identify  the  poor. 

POPULATION  AT  RISK1 

In  1987,  persons  aged  65  and  older  represented 
the  following  percentages  of  the  population  by  race 
and  sex:  white  males  10.1,  white  females  15.1, 
nonwhite  males  7.4,  and  nonwhite  females  10.5  (3). 

While  age  65  and  over  is  the  most  commonly  used 
definition  for  the  elderly,  other  definitions  are 
sometimes  used.  Thus,  Table  1  shows  the  age-race- 
sex  distribution  of  the  population  55  and  older. 
With  advancing  age,  the  male  population  declines 
more  rapidly  than  the  female  due  to  higher  male 
mortality  rates  at  every  age.  The  result  is  that  female- 
to-male  population  ratios  increase  from  1 .  16  to  2.62 
for  whites  and  from  1.39  to  2.27  for  nonwhites  as 
age  increases  from  55-64  to  85  and  older. 

By  race,  life  expectancies  (remaining  years  of  life) 
are  higher  for  whites  than  for  nonwhites  up  to  age  74 
for  males  and  age  76  for  females;  thereafter,  nonwhites 
have  the  higher  life  expectancies  (4).  As  noted  by 
Manton  (5),  one  possible  explanation  for  the 
nonwhite-white  crossover  at  advanced  ages  may  be 
that  higher  nonwhite  mortality  at  earlier  ages  tends 
to  remove  more  rapidly  nonwhite  persons  with 
chronic  morbid  conditions  so  that  nonwhite  persons 
surviving  to  advanced  ages  are  relatively  healthier 
than  whites  surviving  to  those  ages. 


The  North  Carolina  Office  of  State  Budget  and 
Management  provides  annual  updates  of  county  and 
state  population  projections.  Statewide  projections 
for  major  age  groups  are  given  in  Table  2. 

By  the  year  2010,  North  Carolina  can  expect 
major  changes  in  its  age  structure.  The  median  age  is 
projected  to  increase  by  10  years  from  29.6  in  1980 
to  39.7  in  2010.  Increased  life  expectancy  coupled 
with  relatively  low  and  stable  fertility  are  the 
underlying  factors.  For  the  U.S.  as  a  whole,  life 
expectancy  at  birth  is  projected  to  increase  by  about 
3  years  from  1980  to  2010  as  death  rates  drop 
signifkandy  in  all  age-race-sex  groups.  North  Carolina 
is  expected  to  mirror  this  change.  Of  course,  the 
number  of  deaths  will  mount  as  the  population 
moves  into  older  age  groups.  (2) 

The  state's  elderly  population  is  expected  to  grow 
faster  than  the  remainder  of  the  population.  As 
shown  in  Table  3,  the  number  of  persons  65  and 
older  will  nearly  double  from  about  603,000  in 
1980  to  a  projected  1 ,182,000  in  2010.  The  popula- 
tion 85  and  older  will  nearly  quadruple,  from 
45,000  to  169,000.  "This  shift  will  mandate  that 
greater  attention  be  given  by  public  sector  leaders  to 
the  need  for  hospitals  and  nursing  home  care, 
retirement  housing,  recreation,  rehabilitation  and 
adequate  in-home  support  services  for  the  elderly" 
(2).  Actually,  immediate  attention  is  mandated  in 
order  to  assure  healthy  arrival  at  older  adulthood. 

One  measure  of  the  effect  on  society  of  the 
growing  number  of  elderly  is  change  in  the 
dependency  ratio:  the  ratio  of  persons  in  the 
dependent  ages  (under  18  and  65  and  older)  to 
persons  in  the  economically  productive  ages  of  18- 
64.  As  indicated  by  the  ratios  of  Table  4,  the  state's 
youth  dependency  ratio  is  expected  to  decline  about 
30  percent  between  1980  and  2010  while  the  ratio 
for  elderly  dependency  is  projected  to  increase  about 
42  percent — more  than  twice  the  rate  of  increase 
projected  for  the  nation.  Moreover,  life  expectancies 
are  greater  in  the  state  than  in  the  U.S.  for  all  ages 
75-95  (4,6).  These  findings  portend  an  unsettling 
situation  nationwide  and  all  the  more  in  North 
Carolina  in  terms  of  strain  imposed  upon  the  work 
force  to  support  the  various  societal  support  systems 
that  serve  the  elderly.  They  also  suggest  that  public 
health  and  the  state's  other  support  systems  may  face 
sweeping  changes  in  order  to  adapt.  Thus,  detailed 
analysis  and  planning  are  immediately  required. 


'Much  of  the  information  in  this  section  was  abstracted  from  a  report  by  the  Office  of  State  Budget  and  Management  (2). 
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Through  the  1990  Census,  new  data  will  become 
available  on  the  elderly.  Meanwhile,  these  findings 
come  from  the  1980  Census: 

•  Compared  to  the  population  as  a  whole,  more 
of  the  state's  residents  65  and  older  (52.5%) 
lived  in  non-metropolitan  counties. 

•  In  general,  the  elderly  tend  to  be  less  mobile 
than  others.  However,  the  1990  Census  is 
expected  to  substantiate  a  post- 1980  increase 
in  migration  of  the  elderly  into  North  Carolina. 

•  Just  under  5  percent  of  persons  65  and  older 
lived  in  group  quarters  in  1980,  largely  homes 
for  the  aged  and  dependent.  For  those  living  in 
households,  over  one-quarter  (158,000)  lived 
alone. 

•  The  marital  status  of  persons  65  and  older 
varies  markedly  according  to  gender.  For  men, 
over  three-fourths  were  married  at  the  time  of 
the  census  and  only  14.3  percent  were  widowed. 
For  women,  only  one-third  were  married  with 
54.6  percent  widowed.  Again,  these  differences 
reflect  gender  differentials  in  life  expectancy. 

•  For  persons  65  and  older  who  considered 
themselves  to  be  in  the  civilian  labor  force  in 
1980, 4.4  percent  were  unemployed.  The  labor 
force  participation  rate  (labor  force  participants 
as  a  percentage  of  total  population)  was  21.2 
percent  for  men  and  9.0  percent  for  women. 

•  One  of  the  significant  trends  over  the  last 
several  decades  has  been  a  decrease  in  the  labor 
force  participation  rate  of  men  65  and  over 
contrasted  with  an  increase  in  the  rate  for 
elderly  women. 

•  Approximately  one-half  (5 1 . 1  %)  of  the  civilian 
employed  elderly  worked  part-time  (less  than 
35  hours  per  week)  in  1980. 

•  Either  the  householder  or  spouse  was  65  or 
older  in  more  than  400,000  or  nearly  20 
percent  of  all  occupied  housing  units.  Of  these, 
nearly  three-fourths  were  owners  of  the  unit. 
Mobile  homes  accounted  for  4.6  percent  of  the 
units. 

•  Among  the  housing  units  occupied  by  an 
elderly  householder  or  spouse,  5  percent  lacked 
complete  kitchen  facilities,  7  percent  lacked 


complete  plumbing,  8  percent  had  no  telephone, 
41  percent  lacked  central  heating  and  5 1  percent 
lacked  air  conditioning.  Also,  28  percent  did 
not  have  a  vehicle  available  for  use  and  18 
percent  reported  a  "public  transportation 
disability." 

•  The  median  family  income  for  families  where 
the  householder  was  65  or  older  was  $10,145, 
whereas  the  median  family  income  for  all 
families  was  $16,792. 

•  Approximately  24  percent  of  North  Carolinians 
65  and  older  had  1979  incomes  below  the 
poverty  level.  For  those  who  lived  alone  or  with 
nonrelatives,  46  percent  had  incomes  below 
poverty.  For  all  ages  combined,  15  percent  had 
incomes  below  the  poverty  level. 

In  addition  to  the  above  state-level  information,  a 
number  of  data  items  are  available  by  county.  With 
permission  of  the  Office  of  State  Budget  and 
Management,  selected  county  data  on  persons  65 
and  older  are  found  in  Appendix  I.  Some  additional 
items  for  the  elderly  are  available  in  standard  census 
publications  and  on  Summary  Tape  File  4  from  the 
1980  Census.  Data  users  can  contact  libraries, 
including  the  State  Library  (919/733-3270),  or 
the  Office  of  State  Budget  and  Management 
(919/733-7061). 

MORTALITY 

Although  not  exhaustive,  mortality  statistics  are 
necessary  and  helpful  indicators  of  the  health  status 
of  an  aging  population.  As  stated  by  Branch  et  al.  (5  ), 
the  strengths  of  the  mortality  statistic  are  these:  it  is 
from  a  record-based  system  that  benefits  from  nearly 
100  percent  compliance;  a  person  can  be  counted  as 
dead  once  and  only  once,  eliminating  interpretive 
difficulties;  causes  of  death  are  based  on  a  uniform 
and  well-established  classification  system  which  is 
periodically  updated;  and,  total  and  especially  cause- 
specific  mortality  have  undeniable  associations  with 
the  health  status  of  the  population.  "How  people  die 
tells  us  something  about  how  they  live"  (5). 

Cause-of-death  information  is  usually  reported  in 
terms  of  one  underlying  cause  for  each  death. 
However,  in  North  Carolina  (but  not  all  states),  up 
to  twenty  "mentioned  conditions"  may  be  coded  for 
each  death.  These  include  the  immediate  cause  of 
death,  all  conditions  leading  to  the  immediate  cause 


including  the  underlying  cause,  and  other  significant 
conditions  contributing  to  death.  Since  multiple 
chronic  disease  processes  and  injuries  are  prevalent 
in  the  elderly  population,  these  "mentioned 
conditions"  data  may  be  especially  informative  and 
are  examined  in  this  report. 

Codes  from  the  Ninth  Revision  of  the  International 
Classification  of  Diseases  that  are  applicable  to  the 
tables  of  this  report  are  given  in  Appendix  II. 
Although  cirrhosis  of  the  liver  is  not  always  alcohol- 
related,  a  vast  majority  of  cases  are.  Thus,  all 
cirrhosis  deaths  are  included  in  the  category  "alcohol- 
related  conditions." 

UNDERLYING  CAUSE  OF  DEATH 

Comparisons  of  Death  Rates  by  Race,  Sex  and  Age 

In  1987,  North  Carolina's  death  rate  for  the 
population  aged  65  and  older  was  4,955.5  deaths  per 
100,000  population;  a  record  37,464  of  the  state's 
older  residents  died.  For  total  residents  65  and  older 
and  for  three  age  groups,  Table  5  shows  the  numbers 
of  deaths  and  death  rates  by  race  and  sex.  The  rates 
for  males  are  higher  than  those  for  females;  and,  the 
rates  for  nonwhites  are  higher  than  those  for  whites 
except  at  ages  85  and  older.  [Note:  The  seeming 
inconsistency  between  higher  nonwhite  than  white 
death  rates  at  ages  75-84  but  lower  white  than 
nonwhite  life  expectancies  at  these  ages  is  due  to  the 
cumulative  nature  of  the  methods  of  life  table 
construction  (7).] 

Although  the  number  of  deaths  to  older  residents 
has  risen  rather  dramatically  (25%  between  1980 
and  1987),  the  death  rate  has  declined  4  percent  at 
ages  65-74  and  75-84  and  6  percent  at  ages  85  and 
older  since  1980.  Still,  North  Carolinians  aged  65- 
74  are  experiencing  excess  mortality  relative  to  their 
U.S.  counterparts  as  shown  by  the  rates  of  Table  6. 
The  excess  primarily  involves  septicemia,  cardio- 
vascular diseases,  motor  vehicle  accidents,  and 
pneumonia/influenza.  Excess  rates  for  some  causes 
are  also  seen  at  ages  75-84  and  85  and  older, 
although  total  mortality  at  these  ages  is  lower  in  N.C. 
than  in  the  nation.  The  state's  rates  for  cirrhosis  and 
motor  vehicle  accidents  at  ages  85  and  older  are 
particularly  low  relative  to  the  nation's.  Figure  1 
depicts  the  N.C. /U.S.  death  rate  ratios  for  the  five 
leading  causes  of  death  among  the  elderly. 


Tables  7-10  show  the  cause-specific  death  rates  by 
race  and  sex  for  all  ages  65  and  older  (Table  7)  and 
for  three  age  groups:  65-74  (Table  8),  75-84  (Table 
9),  and  85  and  older  (Table  10).  The  numbers  of 
deaths  corresponding  to  these  death  rates  are  given 
in  the  four  tables  of  Appendix  III.  Figure  2  depicts 
the  race-sex-specific  death  rates  for  the  five  leading 
causes  of  death  among  the  elderly. 

The  three  leading  causes  of  death  among  the 
elderly  are  heart  disease,  cancer,  and  cerebrovascular 
disease  (stroke),  the  last  ranking  above  cancer  at  ages 
85  and  older.  Ranked  in  descending  order,  other 
leading  causes  include  pneumonia/influenza,  chronic 
obstructive  pulmonary  disease,  injury/poisoning, 
atherosclerosis,  diabetes,  nephritis/nephrosis,  other 
genitourinary  conditions,  and  septicemia.  However, 
alcohol-related  conditions  rank  eighth  at  ages  65-74 
while  mental  disorders  rank  seventh  at  ages  85  and 
older. 

Based  on  the  arbitrary  criterion  that  a  race-sex- 
specific  rate  exceed  the  total  rate  by  at  least  25 
percent,  the  death  rates  of  Table  7  suggest  the 
following  major  excesses  in  mortality  for  the 
population  65  and  older,  showing  in  parentheses 
each  race-sex  group's  percentage  excess  over  the  rate 
for  all  residents: 


White  Males: 


Nonwhite  Males: 


Suicide  (138),  lung  cancer  (94), 
COPD  (87),  alcohol-related  condi- 
tions (48),  chronic  liver  disease/ 
cirrhosis  (46),  motor  vehicle  acci- 
dents (46),  injury  and  poisoning 
(44),  AMI  (39),  cancer  of  the  esoph- 
agus (36),  total  cancer  (35),  leukemia 
(29),  pneumonia  and  influenza  (27), 
other  ischemic  heart  disease  (26). 

Cancer  of  the  esophagus  (302), 
homicide  (248),  cancer  of  the 
stomach  (212),  other  infections  and 
parasitic  diseases  (129),  hyperten- 
sion (123),  alcohol-related  condi- 
tions (112),  nephritis/nephrosis 
(107),  hypertensive  heart  disease 
(103),  cancer  of  the  prostate  (97), 
lung  cancer  (94),  motor  vehicle  acci- 
dents (88),  nutritional  deficiencies 
(83),  septicemia  (81),  total  cancer 
(76),  other  genitourinary  diseases 
(71),  injury  and  poisoning  (69), 
anemias  (6 1 ),  cancer  of  the  pancreas 
(54),  diabetes  (41),  stroke  (26). 


Nonwhite  Females:  Hypertension  (123),  cancer  of  the 
cervix  uteri  (101),  hypertensive  heart 
disease  (94),  diabetes  (88), 
nephritis/nephrosis  (69),  septicemia 
(50),  nutritional  deficiencies  (31). 

The  only  notable  excesses  among  white  females 
were  the  death  rates  for  mental  disorders  (10.5% 
above  the  state  rate)  and  arthritis  ( 19.6%  above  the 
state  rate). 

A  comparison  of  the  cause-specific  death  rates 
across  age  groups  (Tables  8-10)  reveals  large  increases 
in  risk  at  more  advanced  ages  for  the  cardiovascular 
diseases,  especially  stroke  and  atherosclerosis;  cancer 
of  the  prostate;  septicemia;  nutritional  deficiencies; 
anemias;  mental  disorders;  pneumonia  and  influenza; 
ulcer  of  stomach  and  duodenum;  nephritis  and 
nephrosis;  other  genitourinary  diseases;  and  falls.  By 
comparison,  advancing  age  is  associated  with  only 
modest  increases  in  risk  of  death  from  arthritis, 
cancer  (except  prostatic),  COPD,  diabetes,  and 
infectious  and  parasitic  diseases  (except  septicemia). 
Risk  of  death  from  lung  cancer,  alcohol-related 
conditions,  and  suicide  is  seen  to  decline  with 
advancing  age.  The  statewide  percentage  changes 
across  age  groups  are  given  in  Table  11.  The 
increases  are  generally  lower  than  those  computed 
for  the  U.S.  (using  Table  6  rates)  except  in  the  case  of 
homicide.  It  is  also  found  that  the  state's  decrease  of 
30  percent  in  suicide  from  ages  65-74  to  ages  85  and 
older  compares  to  a  small  increase  of  6  percent  in 
the  U.S.  In  both  the  state  and  the  nation  (8),  the 
suicide  rate  is  higher  for  persons  in  the  three  age 
groups  65  and  older  than  for  all  age  groups  below  65 , 
particularly  at  ages  75-84.  The  1983-87  suicide  rate 
for  N.C.  white  males  aged  75-84  was  alarmingly  high 
at  60.2  deaths  per  100,000  population.  In  fact, 
suicide  ranked  above  motor  vehicle  accidents  as  a 
cause  of  death  for  white  males  aged  65-74  and  75-84. 
Thus,  white  males  contribute  disproportionately  to 
the  high  overall  suicide  rates  observed  at  older  ages. 

Figure  3  displays  the  age-specific  death  rates  for 
leading  causes  among  the  elderly,  and  Figure  4 
displays  the  age-specific  death  rates  for  those  causes 
for  which  the  death  rate  was  more  than  1,000 
percent  higher  at  ages  85  and  older  than  at  ages 
65-74.  Among  these  latter  causes  of  death  are  falls, 
which  are  particularly  prevalent  among  the  elderly. 
During  1987,  nearly  three-quarters  of  all  fall  deaths 
occurred  among  residents  65  and  older;  nearly  one- 
third  occurred  among  those  85  and  older.  At  ages  75 


and  above,  the  death  rate  for  falls  is  particularly  high 
among  whites  with  older  nonwhite  females  being  at 
relatively  low  risk  of  death  attributable  to  a  fall. 

Percentage  Changes  in  Death  Rates  Between 
1968-72  and  1983-87 

Declines  in  cardiovascular  disease  mortality  have 
been  highly  touted.  What  about  changes  in  mortality 
from  other  causes?  By  age  group,  the  percentage 
changes  between  1968-72  and  1983-87  in  the  death 
rates  for  selected  leading  causes  are  given  in  Tables 
12-15.  The  selected  causes  are  those  for  which  the 
Eighth  and  Ninth  Revisions  of  the  International 
Classification  of  Diseases  are  similar,  i.e.,  com- 
parability ratios  computed  by  the  National  Center 
for  Health  Statistics  were  near  1.0  (9). 

While  the  death  rate  for  persons  65  and  older 
(Table  12)  declined  15%  between  1968-72  and 
1983-87,  the  number  of  those  elderly  deaths  increased 
46%.  This  reflects  the  population's  changing  age 
structure. 

Among  persons  65  and  older  most  race-sex  groups 
experienced  notable  improvements  between  1968- 
72  and  1983-87.  Exceptions  are  increased  death 
rates  for  cancer,  chronic  liver  disease  and  cirrhosis, 
and  suicide.  Particularly  notable  are  increases  in  the 
suicide  rate  for  white  females,  up  91%,  the  cancer 
and  suicide  rates  for  nonwhite  males,  each  up  55%, 
and  the  chronic  liver  disease  and  cirrhosis  rate  for 
nonwhite  females,  up  52%.  Also  noted  in  Table  12 
are  the  greater  decreases  in  cardiovascular  mortality 
among  white  males  than  among  others. 

Examination  of  the  age-specific  changes  of  Tables 
13-15  reveals  that  mortality  improvements  generally 
were  greater  at  ages  65-74  and  75-84  than  at  85  and 
older.  Several  death  rate  increases  are  particularly 
notable: 


White  Females: 


Nonwhite  Males: 


Suicide  at  ages  65-74,  up  81%,  and 
at  ages  75-84,  up  118%. 

Chronic  liver  disease  and  cirrhosis 
at  ages  65-74,  up  70%;  cancer  at 
ages  75-84,  up  60%,  and  at  ages  85 
and  older,  up  1 14%. 


Nonwhite  Females:  Chronic  liver  disease  and  cirrhosis 
at  ages  65-74,  up  51%,  cancer  at 
ages  85  and  older,  up  67%. 


Other  large  percentage  increases  in  death  rates — 
for  example,  those  for  homicide  among  white  and 
nonwhite  males — were  found  to  involve  small 
numerators  in  both  1968-72  and  1983-87.  Notice 
also  that,  due  to  base  rates  of  zero  during  1968-72,  a 
number  of  percentage  increases  could  not  be 
calculated.  Tables  12-15  show  the  symbol  for  "greater 
than"  (>)  in  these  cases.  The  numbers  and  rates  for 
the  1968-72  period  are  found  in  Appendix  IV. 

Figure  5  depicts  the  1968-72  and  1983-87  death 
rates  for  selected  leading  causes  among  the  population 
65  and  older.  The  downturns  observed  here  are 
encouraging.  However,  as  noted  by  Manton  (4), 
reductions  in  the  force  of  mortality  may  cause 
disease  prevalence  to  increase.  For  example,  as 
stroke  and  other  conditions  associated  with  diabetes 
decrease  in  mortality  risk,  the  population  prevalence 
of  diabetes  may  increase. 

There  is  also  the  matter  of  "competing  risks"  at  the 
older  ages.  Certainly,  at  least  some  of  the  increase  in 
cancer  mortality  has  been  the  result  of  reductions  in 
death  from  the  cardiovascular  causes. 

Finally,  persons  concerned  with  the  health  of  the 
elderly  at  the  county  level  will  want  to  examine  the 
total  and  race-specific  death  rates  depicted  in  the 
maps  of  Figure  6.  For  each  map,  a  clustering  routine 
from  the  Statistical  Analysis  System  (SAS)  was  used 
to  group  counties  whose  death  rates  were  most  like 
each  other.  Particularly  notable  are  the  higher  eastern 
than  western  rates  among  whites. 

Place  of  Death 

The  tables  of  Appendices  V  and  VI  are  provided  at 
the  suggestion  of  Dr.  Bob  Konrad,  Research  Associate 
of  the  Health  Services  Research  Center,  Chapel  Hill. 
After  reviewing  this  report,  Dr.  Konrad  noted  that 
the  cause-specific  numbers  and  percentages  of  older 
residents  dying  in  noninstitutional  settings  and  in 
nursing  and  rest  homes  would  be  helpful  to  persons 
involved  in  planning  for  home  care  and  hospice 
services.  We  are  pleased  to  add  these  data. 

The  tables  of  Appendix  V  show  the  1983-87  data 
for  decedents  65  and  older  dying  at  home  or  in  other 
noninstitutional  settings,  by  race-sex  and  underlying 
cause  of  death.  The  first  table  shows  numbers  while 
the  second  shows  percentage  distributions  by  cause. 
Here  it  is  seen  that  heart  disease,  cancer,  and  stroke 
accounted  for  82  percent  of  the  noninstitutional 
deaths.  The  third  table  shows  the  percentages  of  all 


cause-race-sex  groups  dying  in  noninstitutional  set- 
tings. The  percentages  are  usually  higher  for  non- 
whites  than  for  whites.  However,  for  nearly  all 
cancer  sites,  the  white  percentages  are  higher. 

The  corresponding  data  for  older  persons  dying  in 
nursing  and  rest  homes  are  found  in  Appendix  VI. 
The  second  table  reveals  that  heart  disease,  stroke, 
and  cancer  accounted  for  70  percent  of  the  total.  The 
third  table  of  Appendix  VI  shows  the  percentages  of 
the  cause-race-sex  groups  dying  in  nursing  and  rest 
homes.  The  dominant  pattern  is  one  of  much  higher 
percentages  among  white  females  than  others.  The 
sex  differentials  observed  here  undoubtedly  reflect 
to  some  extent  differences  in  life  expectancy;  females 
surviving  to  older  ages  are  more  often  left  without  a 
care-giver  in  the  home. 

Persons  involved  in  planning  for  home  health  and 
hospice  services  should  find  it  useful  to  compare  the 
percentages  of  the  third  tables  of  Appendices  V  and 
VI.  While  more  white  females  died  in  nursing  and 
rest  homes  than  in  noninstitutional  settings,  the 
opposite  is  true  for  other  race-sex  groups.  In  total, 
noninstitutional  settings  accounted  for  21  percent 
more  deaths  among  the  elderly  than  did  nursing  and 
rest  homes  during  1983-87.  However,  deaths  from 
stroke,  atherosclerosis,  septicemia,  nutritional 
deficiencies,  mental  disorders,  pneumonia/influenza, 
and  genitourinary  conditions  were  far  more  frequent 
in  nursing  and  rest  homes  than  in  noninstitutional 
settings. 

MENTIONED  CONDITIONS:  NATURAL 
CAUSES 

Because  several  chronic  diseases  are  often  reported 
on  the  death  certificates  of  older  persons,  the 
mentioned  conditions  data  seem  important  to  chronic 
disease  surveillance  among  the  elderly. 

In  this  report,  we  use  selected  conditions  which 
are  reported  on  the  death  certificate  much  more 
frequently  than  they  are  considered  the  underlying 
cause  of  death,  based  on  experience  at  the  state  and 
national  (10)  levels.  For  details  concerning  multiple- 
conditions  coding,  see  an  earlier  SCHS  study  (11). 
One  major  limitation  of  these  data  is  that  the  degree 
of  completeness  of  reporting  is  unknown. 

Major  cardiovascular  diseases,  cancer,  and  external 
causes  of  death  are  usually  selected  as  underlying 
causes  (10).  In  contrast,  some  reported  conditions 
are  considered  the  underlying  cause  much  less  often. 


For  leading  categories  of  these  latter  conditions, 
Table  16  shows  the  relationship  between  reported 
conditions  and  underlying  causes  in  terms  of  ratios 
specific  for  age  groups  65  and  older.  In  each  age 
group,  atherosclerosis,  hypertension,  and  anemias 
are  found  to  be  reported  10  to  30  times  as  often  as 
they  are  considered  the  underlying  cause  of  death. 
Other  conditions  listed  in  Table  16  are  reported  2  to 
2 1  times  as  often  as  they  are  considered  the  underlying 
cause.  The  reporting  of  arthritis  for  decedents  85 
and  older  is  particularly  prevalent,  and  reported 
nutritional  deficiencies  are  found  to  be  highly 
prevalent  among  decedents  aged  65-74. 

For  race-sex  and  age  groups,  the  numbers  of 
selected  mentioned  conditions  and  the  corresponding 
death  rates  are  given  in  Tables  17-20.  Figure  7 
depicts  the  race-sex-specific  death  rates  for  the  five 
leading  mentioned  conditions  among  decedents  65 
and  older.  Reported  atherosclerosis  and  pneumonia/ 
influenza  are  shown  to  be  more  prevalent  among 
men  than  women  decedents  while  hypertension, 
diabetes,  and  nephritis/nephrosis  are  more  prevalent 
among  nonwhite  than  white  decedents. 

For  the  entire  population  65  and  older  (Table  17), 
the  following  excesses  are  particularly  notable, 
showing  in  parentheses  the  race-sex  group's  per- 
centage excess  over  the  death  rate  for  all  residents: 


White  Males: 
Nonwhite  Males: 


Pneumonia  and  influenza  (38). 

Tuberculosis  (329),  nutritional 
deficiencies  (96),  nephritis  and 
nephrosis  (94),  anemias  (88), 
hypertension  (79),  septicemia  (72), 
asthma  (34),  pneumonia  and  influ- 
enza (31),  hyperplasia  of  prostate 
(28). 


Nonwhite  Females:  Hypertension  (70),  diabetes  (52), 
nephritis  and  nephrosis  (42 ),  anemias 
(36),  asthma  (35),  tuberculosis  (33), 
septicemia  (30). 

The  only  white  female  rate  to  exceed  the  statewide 
rate  was  that  for  arthritis  with  an  excess  of  13.5 
percent. 

Now  comparing  the  mentioned  conditions  rates 
across  age  groups  (Tables  18-20),  large  increases  in 
risk  at  more  advanced  ages  are  observed.  Between 
the  ages  of  65-74  and  85  and  older,  the  percentage 
increases  in  risk  ranged  from  87  for  asthma  to  1 ,247 


for  hyperplasia  of  the  prostate.  Figure  8  displays  the 
age-specific  death  rates  for  leading  mentioned 
conditions  while  Figure  9  displays  the  age-specific 
death  rates  for  those  conditions  for  which  the  death 
rate  was  more  than  600  percent  higher  at  ages  85  and 
older  than  at  ages  65-74. 

MENTIONED  CONDITIONS:  NATURE  OF 
INJURY 

Mortality  statistics  that  use  only  the  underlying 
cause  of  death  show  the  circumstances  of  the 
accident  or  violence  (the  "external"  cause)  that 
produced  fatal  injuries  but  not  the  nature  of  the 
injuries.  Thus,  information  about  the  nature  of  the 
injuries,  e.g.,  fractures,  burns,  and  wounds,  is  not 
available  from  underlying  cause-of-death  statistics. 

Mentioned-condition  or  multiple-cause  statistics 
provide  information  on  both  the  underlying  cause  of 
death  and  the  nature  of  the  injuries  sustained.  For 
example,  motor  vehicle  accident  as  the  underlying 
cause  may  have  involved  a  skull  fracture  that  resulted 
in  death,  or  heart  disease  as  the  underlying  cause  may 
have  resulted  in  death  from  complications  related  to 
heart  surgery.  Each  death  may,  of  course,  be  associated 
with  multiple  types  of  injuries. 

The  death  rate  for  injuries  is  higher  among  older 
than  among  younger  people.  For  North  Carolinians 
65  and  older,  injuries/poisonings  were  the  sixth 
leading  cause  of  death  during  1983-87  (Table  7), 
accounting  for  one  of  every  thirty-eight  deaths  to 
older  residents.  Thus,  we  have  computed  the  age- 
race-sex-specific  death  rates  for  selected  types  of 
mentioned  injuries  (Tables  21-24),  using  leading 
categories  from  a  list  developed  by  the  Injury 
Control  Branch  of  the  Division  of  Health  Services. 
Small  numbers  of  deaths  preclude  the  calculation  of 
rates  for  some  other  categories  of  injuries. 

For  all  persons  65  and  older,  Figure  10  depicts  the 
race-sex-specific  death  rates  for  the  five  leading  types 
of  mentioned  injuries.  The  male  rates  are  found  to  be 
much  higher  than  those  for  females  except  that  white 
females  have  the  highest  rate  for  hip  fractures, 
possibly  due  to  a  greater  prevalence  of  osteoporosis 
(12). 

For  the  total  population  65  and  older  (Table  21), 
the  following  injury  excesses  are  particularly  notable, 
showing  in  parentheses  the  race-sex  group's  percent- 
age excess  over  the  death  rate  for  all  residents: 


White  Males: 


Open  wound  of  head,  neck,  trunk 
(133),  skull  fractures  (87),  internal 
injury  of  chest,  abdomen,  pelvis 
(72),  intracranial  injury  except  skull 
fracture  (58),  complications  of 
surgical  and  medical  care  n.e.c.  (38), 
certain  traumatic  complications  and 
unspecified  injuries  (36). 


White  Females:        Upper  limb  fractures  (36). 


Nonwhite  Males: 


Burns  (266),  toxic  effects  of 
substances  chiefly  nonmedical  as  to 
source  (226),  certain  traumatic 
complications  and  unspecified 
injuries  (78),  effects  of  foreign  body 
entering  through  orifice  (67), 
intracranial  injury  except  skull 
fracture  (44)  internal  injury  of  chest, 
abdomen,  pelvis  (39),  open  wound 
of  head,  neck,  trunk  (39). 


Nonwhite  Females:  Burns  (47). 

Comparing  the  death  rates  for  mentioned  injuries 
across  age  groups  (Tables  22-24),  large  increases  in 
risk  at  advanced  ages  are  observed.  Figure  1 1 
displays  the  age-specific  death  rates  for  those 
mentioned  injuries  for  which  the  death  rate  was  610 
to  2,692  percent  higher  at  ages  85  and  older  than  at 
ages  65-74. 

Of  all  injuries,  the  one  resulting  in  the  largest 
number  of  hospital  injuries  is  fracture  of  the  hip, 
mainly  as  a  result  of  accidental  falls  ( 1 3 ).  As  seen,  the 
age-associated  increase  in  injury  deaths  is  especially 
great  for  hip  fractures;  the  rate  at  ages  85  and  older  is 
2,692  percent  higher  than  at  ages  65-74. 

Finally,  some  of  the  categories  used  in  Tables  21- 
24  are  extremely  broad  and  therefore  less  meaningful 
than  desired.  The  following  list  provides  information 
about  the  frequency  of  mentioned  injuries  in  several 
of  the  broader  categories: 

•  Intracranial  Injury  except  Skull  Fracture: 

Only  1.3%  were  concussions;  the  remainder 
were  cerebral  laceration/contusion,  intracranial 
hemorrhage,  and  other  or  unspecified  injuries 
(e.g.,  brain  or  head  injury  not  otherwise 
specified). 


•  Internal  Injury  of  Chest,  Abdomen,  and 
Pelvis:  Nearly  three-quarters  were  injuries  to 
intrathoracic  organs;  about  20%  were  other, 
unspecified,  or  ill-defined  injuries  (e.g.,  internal 
injury  not  otherwise  specified). 

•  Open  Wound  of  Head,  Neck,  and  Trunk: 

About  half  were  wounds  of  the  head,  nearly 
one-quarter  were  wounds  of  the  trunk,  and 
about  20%  were  wounds  of  other  and 
unspecified  sites  (e.g.,  breast,  abdominal  wall, 
unspecified  sites  except  limbs). 

•  Effects  of  Foreign  Body  Entering  through 
Orifice:  Nearly  94%  were  foreign  body  on 
external  eye  or  in  ear,  nose,  pharynx  or  larynx; 
nearly  6%  were  foreign  body  in  trachea, 
bronchus,  or  lung. 

•  Burns:  About  60%  were  unspecified  burns; 
9%  were  burns  of  limbs;  most  of  the  remainder 
were  burns  classified  according  to  the  extent  of 
body  surface  involved. 

•  Certain  Traumatic  Complications  and 
Unspecified  Injuries:  About  43%  were  certain 
early  complications  of  trauma;  the  remainder 
were  other  and  unspecified  injuries. 

•  Poisoning  by  Drugs,  Medicinal,  and 
Biological  Substances:  All  were  by  drugs  and 
medicinal  substances. 

•  Toxic  Effects  of  Substances  Chiefly  Non- 
medicinal  as  to  Source:  Toxic  effect  of  carbon 
monoxide  and  toxic  effect  of  other  gases,  fumes 
or  vapors  each  accounted  for  about  40%;  toxic 
effect  of  alcohol  accounted  for  about  12%. 

•  Complications  of  Surgical  and  Medical  Care 
Not  Elsewhere  Classified:  More  than  99% 
were  complications  of  procedures  not  elsewhere 
classified. 

Due  to  the  difficulty  of  scanning  the  death  files  for 
up  to  20  mentioned  conditions  per  death,  no 
attempt  was  made  to  obtain  greater  detail  about  the 
nature  of  injuries  sustained. 
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DISCUSSION 

Although  we  have  no  crystal  ball  to  foretell  the 
future  health  care  needs  of  older  citizens,  the  mortality 
statistics  of  this  report  point  up  several  immediate 
needs,  the  most  obvious  being  the  need  to  reduce 
mortality  among  males,  and  especially  nonwhite 
males.  They  are  experiencing  excess  mortality  from 
many  underlying  causes  and  mentioned  conditions 
that  are  indeed  preventable  or  at  least  their 
complications  are  preventable  through  proper 
treatment.  Older  nonwhite  females  are  also 
experiencing  excess  mortality  from  a  number  of 
these  conditions.  The  few  excesses  observed  among 
older  white  females  were  relatively  minor  compared 
to  the  excesses  observed  for  other  race-sex  groups. 

An  additional  word  about  the  minority  elderly  is 
that  they  are  exposed  to  the  double  jeopardy  of 
poverty  and  chronic  disease,  and  publicly  financed 
programs  such  as  Medicaid  and  Medicare  have  not 
eradicated  the  problems  of  limited  availability  and 
accessibility  of  health  care.  Thus,  efforts  must  be 
made  to  better  target  services  for  the  minority  older 
adult. 

Also  obvious  is  the  need  to  do  more  about 
injuries.  To  quote  Baker  (13),  "Injuries  are  the  most 
serious  public  health  problem  facing  developed 
societies."  Once  overshadowed  by  more  common 
causes  of  death,  injuries  have  grown  in  relative 
importance  as  many  diseases  are  being  controlled.  A 
number  of  public  health  initiatives  designed  to 
prevent  injuries  are  now  under  way  in  North  Carolina. 
However,  more  focus  on  the  elderly  is  needed  as 
indicated  by  the  death  rates  for  underlying  causes  as 
well  as  mentions  of  different  types  of  injuries.  Again, 
males  are  at  especially  high  risk  of  death  from  these 
causes. 

Accidental  falls  are  particularly  prevalent  among 
the  elderly,  due  to  their  greater  physical  vulnerability 
as  well  as  environmental  conditions.  Further  research 
is  needed  to  determine  the  circumstances  associated 
with  falls  in  order  to  implement  preventive  strategies. 
Fractures  are  greatly  increased  in  the  elderly  due  to 
many  factors.  One  major  factor  is  osteoporosis. 

A  final  instructive  thing  to  do  with  the  death  data 
would  be  to  examine  mentioned  conditions  in 
combination  with  their  corresponding  underlying 
causes.  One  might  wish  to  know,  for  example,  the 
proportion  of  hip  fractures  due  to  falls  as  opposed  to 


other  types  of  accidents.  Although  such  an  effort  is 
beyond  the  manpower  resources  currently  available, 
the  SCHS  would  attempt  to  cooperate  with  specific 
requests  for  such  data. 

Based  on  information  presented  in  this  report,  it  is 
clear  that  detailed  analysis  and  planning  for  the 
future  of  public  health  and  other  societal  support 
systems  that  serve  the  elderly  are  immediately 
required.  As  noted  by  Branch  (5),  "Since  the 
beginning  of  time,  one-half  of  all  the  people  who 
have  ever  survived  to  age  65  are  alive  today."  And 
life  expectancy  continues  to  increase.  .  .  . 

"No  one  knows  to  what  extent  that  additional 
years  of  life  are  years  of  independence  and  vigor,  or 
years  of  dependency  and  frailty"  (5).  But  some 
groups  of  the  elderly  population  are  certain  to 
survive  longer  in  a  disease  state,  implying  even  higher 
levels  of  demand  for  health  care  and  other  services 
that  support  the  elderly.  According  to  Storto  (5), 
Rice  and  Feldman  (1983)  projected  that  between 
1980  and  2040  the  number  of  persons  65  and  older 
with  limited  ability  to  perform  the  "activities  of  daily 
living"  will  increase  233  percent,  the  number  of 
elderly  nursing  home  residents  will  increase  319 
percent,  and  nursing  home  expenditures  for  this 
same  group  will  increase  160  percent. 

Branch  (5)  reports  that  conventional  medical 
wisdom  suggests  that  major  portions  of  the  leading 
causes  of  death  for  persons  65  and  older  are 
imminently  preventable,  i.e.,  some  cancers,  stroke, 
influenza  and  pneumonia,  some  atherosclerosis,  and 
diabetes.  Many  types  of  heart  disease  are  also 
preventable.  Thus,  the  potential  life  span  for  humans 
is  much  greater  than  the  current  life  span.  As 
reported  by  Branch,  Fries  (1980)  has  suggested  the 
mid-eighties  for  average  life  span  under  normal 
circumstances.  In  North  Carolina,  the  median  age  at 
death  was  72.6  years  in  1987. 

As  noted  by  Menefee  (5),  the  enactment  of 
Medicare  helped  reduce  the  financial  barriers  that 
increasingly  had  limited  the  elderly's  access  to 
adequate  medical  care.  In  addition,  an  expansive 
hospital  building  program  during  the  1950s  and 
1960s  increased  the  size  of  the  health  care  network, 
making  hospital  care  more  accessible  to  many  older 
adults.  More  recently,  health  maintenance  organiza- 
tions (HMOs),  which  reportedly  provide  more 
services  for  the  health  care  dollar,  are  providing  a 
new  option  for  the  medical  care  of  older  citizens, 


especially  those  on  fixed  incomes.  The  emergence  of 
hospices,  with  North  Carolina  being  the  first  state  to 
have  a  state  association  to  assist  local  developers,  has 
likewise  offered  a  new  option  for  the  elderly  sick. 
Other  contributors  to  improved  access  to  health  care 
include  the  emergence  of  community-based  health 
clinics,  better  emergency  medical  services,  growth  in 
home  health  services,  monumental  advances  in 
medical  technology,  increased  awareness  of  and 
access  to  various  screening  tests,  and  educational 
programs  that  have  promoted  public  awareness  of 
risk  factors.  Thus,  we  should  continue  to  see 
improvements  in  mortality  among  the  elderly. 

It  is  not  possible  to  know  what  the  health  care 
needs  of  older  citizens  will  be  in  the  years  to  come, 
but  as  the  population  ages,  use  of  the  various  types  of 


health  care  services  can  be  expected  to  grow.  But, 
data  related  to  the  current  use  of  hospital  outpatient 
and  nonhospital  health  services  and  to  quality  of  life 
among  the  elderly  are  woefully  lacking.  Thus,  there 
is  need  for  an  immediate  and  concerted  effort  to 
develop  databases  that  will  provide  this  information. 
One  means  to  that  end  would  be  a  periodic  statewide 
survey  of  our  senior  citizens. 

Meanwhile,  it  is  hoped  that  this  report  represents 
but  the  first  of  a  series  of  studies  using  existing  data 
about  the  health  of  North  Carolina's  older  adults. 
Further  development  and  use  of  pertinent  data  must 
be  undertaken  if  we  are  to  make  informed  health 
policy  decisions  that  meet  the  changing  needs  of  our 
elders. 


The  authors  gratefully  acknowledge  review  of  this  report  by  the  following  persons: 
Donna  Goering,  Dr.  Tanya  Johnson,  Dr.  Bob  Konrad,  Dr.  Greg  Smith,  Dr.  Georjean 
Stoodt,  and  Dr.  O.  Dale  Williams. 


Gerontology  is  a  discipline  whose  time  has  arrived. 


Harold  Cox 
Later  Life 
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TABLE  1 

NORTH  CAROLINA  POPULATION  ESTIMATES  AS  OF  JULY  1,  1987: 
SELECTED  AGE  GROUPS  BY  RACE  AND  SEX 


WHITE 

WHITE 

NONWHITE 

NONWHITE 

AGE 

TOTAL 

MALES 

FEMALES 

MALES 

FEMALES 

55-64 

592,949 

224,255 

259,710 

45,675 

63,309 

65-74 

456,468 

156,401 

214,232 

34,565 

51,270 

75-84 

232,639 

67,362 

123,568 

15,051 

26,658 

85+ 

66,909 

14,928 

39,117 

3,931 

8,933 

Source:  North  Carolina  Office  of  State  Budget  and  Management  (3). 


TABLE  2 

N.C.  POPULATION  1970  AND  1980 
AND  PROJECTIONS  FOR  SELECTED  YEARS  1988-2010 

BY  AGE  GROUP 
(IN  THOUSANDS) 


TOTAL 

Age  Groups 

MEDIAN 

YEAR 

0-4 

5-17 

18-24 

25-64 

65+ 

75+ 

85+ 

AGE 

1970 

5,084 

437 

1,323 

678 

2,234 

412 

143 

26 

26.5 

1980 

5,880 

404 

1,253 

822 

2,798 

603 

215 

45 

29.6 

1988 

6,485 

430 

1,180 

796 

3,298 

780 

310 

69 

32.6 

1990 

6,613 

437 

1,172 

779 

3,404 

822 

329 

73 

33.2 

2000         7,261  423  1,213  739  3,892  995  453  118  36.7 

2010         7,776  414  1,192  780  4,208         1,182  546  169  39.7 


Source:  North  Carolina  Office  of  State  Budget  and  Management  (2). 
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TABLE  3 

NUMBER  OF  THE  ELDERLY  POPULATION  AND  NUMBER  AS  A 

PERCENTAGE  OF  THE  TOTAL  POPULATION 

NORTH  CAROLINA:  1980-2010 


Census 

Projections 

Age 

1980 

No. 

% 

1990 

No. 

% 

2000 
No. 

% 

2010 

No. 

% 

65+ 

85+ 

602,799 
45,171 

10.3 

0.8 

821,681 
72,941 

12.4 
1.1 

994,610 
118,107 

13.7 
1.6 

1,182,036 
168,674 

15.2 

2.2 

Source:  North  Carolina  Office  of  State  Budget  and  Management  (2). 


TABLE  4 

NUMBER  OF  DEPENDENTS 

PER  100  PERSONS  AGED  18  TO  64 

UNITED  STATES  AND  NORTH  CAROLINA:  1980-2010 


DEPENDENTS 

DEPENDENTS 

AGE  65  YEARS 

TOTAL 

UNDER  AGE  18 

AND  ABOVE 

YEAR 

U.S. 

N.C. 

U.S. 

N.C. 

U.S.               N.C. 

1980 

64.6 

62.4 

46.0 

45.8 

18.6                16.7 

1990 

62.5 

58.2 

41.9 

38.5 

20.6               19.7 

2000 

61.8 

56.8 

40.7 

35.3 

21.1                21.5 

2010 

58.1 

55.4 

36.2 

32.2 

21.9               23.7 

Source:  North  Carolina  Office  of  State  Budget  and  Management  (2). 
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TABLE  1 1 

PERCENTAGE  CHANGES  FROM  FIRST-LISTED  AGE  TO  SECOND-LISTED  AGE 

IN  DEATH  RATES  ACROSS  ELDERLY  AGE  GROUPS 

NORTH  CAROLINA  1983-87 


Age  Groups 

65-74 

65-74 

75-84 

to 

to 

to 

Underlying  Cause  of  Death 

85  and  Older 

75-84 

85  and  Older 

Heart  Disease 

415.1 

120.4 

133.7 

Hypertensive  Heart  Disease 

394.7 

124.4 

120.4 

Acute  Myocardial  Infarction 

203.9 

91.0 

59.1 

Other  Forms  of  Ischemic  Heart  Disease 

544.5 

133.0 

176.6 

Hypertension  with  or  without  Renal  Disease 

324.0 

92.6 

120.2 

Cerebrovascular  Disease 

858.1 

235.6 

185.5 

Atherosclerosis 

1,867.3 

302.5 

388.8 

Cancer 

70.8 

41.0 

21.1 

Esophagus 

-1.2 

-13.0 

13.5 

Stomach 

173.1 

84.6 

48.0 

Colon,  Rectum,  and  Anus 

194.5 

78.7 

64.8 

Pancreas 

81.5 

55.8 

16.5 

Trachea,  Bronchus,  and  Lung 

-40.8 

-5.5 

-37.4 

Female  Breast 

30.8 

17.7 

11.1 

Cervix  Uteri 

22.6 

41.1 

-13.1 

Ovary  and  Other  Uterine  Adnexa 

37.2 

18.9 

15.4 

Prostate 

364.8 

177.5 

67.5 

Leukemia 

209.0 

108.6 

48.2 

Septicemia 

533.1 

166.6 

137.5 

Other  Infectious  and  Parasitic  Diseases 

155.8 

72.1 

48.6 

Diabetes  Mellitus 

152.7 

86.4 

35.6 

Nutritional  Deficiencies 

1,364.0 

300.0 

266.0 

Anemias 

671.8 

230.8 

133.3 

Mental  Disorders 

2,205.3 

535.1 

263.0 

Alcohol-related  Conditions 

-66.6 

-33.9 

-49.4 

Chronic  Liver  Disease  and  Cirrhosis 

-57.1 

-20.9 

-45.7 

Pneumonia  and  Influenza 

1,320.6 

263.9 

290.3 

Chronic  Obstructive  Pulmonary  Disease  and  Allied  Conditions 

81.5 

62.8 

11.5 

Ulcer  of  Stomach  and  Duodenum 

382.2 

125.7 

113.6 

Nephritis,  Nephrotic  Syndrome  and  Nephrosis 

489.9 

160.7 

126.3 

Other  Genitourinary 

944.2 

237.7 

209.2 

Arthritis 

48.9 

40.9 

5.6 

Injury  and  Poisoning 

225.1 

63.8 

98.4 

Motor  Vehicle  Accidents 

15.4 

34.4 

-14.1 

Falls 

1,183.0 

211.3 

312.1 

Suicide 

-30.1 

10.2 

-36.6 

Homicide 

9.8* 

3.9 

5.7* 

Total  deaths,  all  causes 

360.4 

108.3 

121.0 

*At  least  one  of  the  rates  was  based  on  fewer  than  20  events  in  the  numerator. 
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TABLE  16 

RATIOS  OF  SELECTED  REPORTED  CONDITIONS  TO  UNDERLYING 

CAUSES  OF  DEATH*  FOR  AGE  GROUPS  65  AND  OLDER 

NORTH  CAROLINA  1983-87 


AGE  AT  DEATH 


MENTIONED  CONDITION 


65  And  Older        65-74 


75-84        85  And  Older 


Atherosclerosis  19.4 

Hypertension  with  or  without  Renal  Disease  16.2 

Anemias  11.0 

Nutritional  Deficiencies  9.6 

Arthritis  8.8 

Infectious  and  Parasitic  Diseases  4.2 

Tuberculosis  2.4 

Septicemia  4.7 

Hyperplasia  of  Prostate  6.8 

Nephritis,  Nephrotic  Syndrome,    and  Nephrosis  5.8 

Diabetes  Mellitus  4.9 

Pneumonia  and  Influenza  2.7 

Asthma  2.5 


30.5 

21.9 

16.7 

17.0 

11.4 

10.1 

14.6 

9.6 

5.5 

9.6 

4.2 

4.1 

2.4 

2.5 

5.0 

4.6 

6.6 

7.5 

6.5 

5.6 

5.0 

4.9 

3.4 

2.8 

2.4 

2.5 

13.7 

13.9 

11.7 

7.3 

21.3 

4.2 

2.4 

4.4 

6.6 

5.3 

4.9 

2.2 

3.2 


*Numbers  in  Table  17  divided  by  numbers  in  first  table  of  Appendix  III. 
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Figure  1 

RATIOS  OF  N.C.  TO  U.S.  DEATH  RATES  FOR  LEADING  CAUSES 

AMONG  AGE  GROUPS  65  AND  OLDER 

NORTH  CAROLINA  AND  UNITED  STATES,  1986 
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Figure  2 

DEATH  RATES  FOR  LEADING  CAUSES* 

AMONG  THE  POPULATION  65  AND  OLDER  BY  RACE  AND  SEX 

NORTH  CAROLINA  1983-1987 
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S3  Nonwhite  Males 
■  Nonwhite  Females 
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Underlying  Cause  of  Death 


•These  five  causes  accounted  for  4  out  of  5  deaths  to  residents  65  and  older. 
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Figure  3 

DEATH  RATES  FOR  LEADING  CAUSES 

AMONG  AGE  GROUPS  65  AND  OLDER 

NORTH  CAROLINA  1983-1987 
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Figure  4 

DEATH  RATES  FOR  SELECTED  CAUSES* 

AMONG  AGE  GROUPS  65  AND  OLDER 

NORTH  CAROLINA  1983-1987 
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•Causes  for  which  the  death  rate  was  more  than  1 ,000  percent  higher  at  ages  85  and  older 
than  at  ages  65-74. 
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Figure  5 
DEATH  RATES  FOR  SELECTED  LEADING  CAUSES' 

AMONG  THE  POPULATION  65  AND  OLDER 
NORTH  CAROLINA  1968-1972  AND  1983-1987 
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"These  six  causes  accounted  for  80.5  and  75.5  percent  of  deaths  to  residents  65  and  older 
in  1968-72  and  1983-87  respectively. 

Figure  6  on  next  page. 


Figure  7 

DEATH  RATES  FOR  LEADING  MENTIONED  CONDITIONS* 

AMONG  THE  POPULATION  65  AND  OLDER  BY  RACE  AND  SEX 

NORTH  CAROLINA  1983-1987 
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Figure  6 


DEATH  RATES  FOR  POPULATION  65  AND  OLDER 
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Figure  8 

DEATH  RATES  FOR  LEADfNG  MENTIONED  CONDITIONS 

AMONG  AGE  GROUPS  65  AND  OLDER 

NORTH  CAROLINA  1983-1987 
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Figure  9 

DEATH  RATES  FOR  SELECTED  MENTIONED  CONDITIONS* 

AMONG  AGE  GROUPS  65  AND  OLDER 

NORTH  CAROLINA  1983-1987 
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•  Conditions  (natural  causes)  for  which  the  death  rate  was  more  than  600  percent  higher  at 
ages  85  and  older  than  at  ages  65-74. 
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Figure  10 

DEATH  RATES  FOR  LEADING  TYPES  OF  MENTIONED  INJURIES 

AMONG  THE  POPULATION  65  AND  OLDER  BY  RACE  AND  SEX 

NORTH  CAROLINA  1983-1987 
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Figure  1 1 

DEATH  RATES  FOR  SELECTED  MENTIONED  INJURIES 

AMONG  AGE  GROUPS  65  AND  OLDER 

NORTH  CAROLINA  1983-1987 
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'Effects  of  Foreign  Body  Entering  through  Orifice. 
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APPENDIX  I 

SELECTED  1980  CENSUS  DATA  FOR  PERSONS  AGED  65  AND  OVER 

NORTH  CAROLINA  AND  EACH  COUNTY 

SOURCE:  NORTH  CAROLINA  OFFICE  OF 
STATE  BUDGET  AND  MANAGEMENT 
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APPENDIX  II 

INTERNATIONAL  CLASSIFICATION  OF  DISEASES  (ICD)  CODES 

(Ninth  Revision)  USED  IN  THIS  REPORT 


II- 1 


INTERNATIONAL  CLASSIFICATION  OF  DISEASES  CODES 

(NINTH  REVISION)  FOR  UNDERLYING  CAUSES  OF  DEATH  AND 

NATURAL-CAUSE  MENTIONED  CONDITIONS 


CAUSE  OF  DEATH 

ICD  CODES* 

Heart  Disease 

390-398,  402,  404-429 

Hypertensive  Heart  Disease 

402 

Acute  Myocardial  Infarction 

410 

Other  Forms  of  Ischemic  Heart  Disease 

411-414 

Hypertension  with  or  without  Renal  Disease 

401,  403 

Cerebrovascular  Disease 

430-438 

Atherosclerosis 

440 

Cancer 

140-208 

Esophagus 

150 

Stomach 

151 

Colon,  Rectum  and  Anus 

153,  154 

Pancreas 

157 

Trachea,  Bronchus,  and  Lung 

162 

Female  Breast 

174 

Cervix  Uteri 

180 

Ovary  and  Other  Uterine  Adnexa 

183 

Prostate 

185 

Leukemia 

204-208 

Septicemia 

038 

Other  Infectious  and  Parasitic  Diseases 

001-037,  039-139 

Diabetes  Mellitus 

250 

Nutritional  Deficiencies 

260-269 

Anemias 

280-285 

Mental  Disorders 

290-319 

Alcohol-related  Conditions 

291,  303,  305.0,  571,  790.3, 

E860 

Chronic  Liver  Disease  and  Cirrhosis 

571 

Pneumonia  and  Influenza 

480-487 

Chronic  Obstructive  Pulmonary  Disease  and  Allied  Conditions 

490-496 

Ulcer  of  Stomach  and  Duodenum 

531-533 

Nephritis,  Nephrotic  Syndrome,  and  Nephrosis 

580-589 

Other  Genitourinary 

590-629 

Arthritis 

710-719 

Injury  and  Poisoning 

E800-999 

Motor  Vehicle  Accidents 

E810-825 

Falls 

E880-888 

Suicide 

E950-959 

Homicide 

E960-978 

*  Applies  to  Ninth  Revision  data  of  Tables  6-20  and  Tables  of  Appendix  III. 
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INTERNATIONAL  CLASSIFICATION  OF  DISEASES  CODES 
(NINTH  REVISION)  FOR  NATURE  OF  INJURIES 


NATURE  OF  INJURY 


ICD  N-CODES* 


Skull  Fractures 

Neck/Trunk  Fractures 

Upper  Limb  Fractures 

Hip  Fractures 

Other  Lower  Limb  Fractures 

Intracranial  Injury  except  Skull  Fracture 

Internal  Injury  of  Chest,  Abdomen,  Pelvis 

Open  Wound  of  Head,  Neck,  Trunk 

Effects  of  Foreign  Body  Entering  Through  Orifice 

Burns 

Certain  Traumatic  Complications  and  Unspecified  Injuries 

Poisoning  by  Drugs,  Medicinal,  and  Biological  Substances 

Toxic  Effects  of  Substances  Chiefly  Nonmedicinal  As  to  Source 

Complications  of  Surgical  and  Medical  Care  Not  Elsewhere  Classified 


800-804 

805-809 

810-819 

820 

821-829 

850-854 

860-869 

870-879 

930-939 

940-949 

958-959 

960-979 

980-989 

996-999 


*  Applies  to  data  of  Tables  21-24. 
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APPENDIX  III 

NUMBERS  OF  DEATHS  FOR  RACE-SEX  AND 

AGE  GROUPS  65  AND  OLDER: 

SELECTED  UNDERLYING  CAUSES 

NORTH  CAROLINA  1983-87 
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APPENDIX  IV 

NUMBERS  OF  DEATHS  AND  DEATH  RATES 

FOR  RACE-SEX  AND  AGE  GROUPS  65  AND  OLDER: 

SELECTED  UNDERLYING  CAUSES 

NORTH  CAROLINA  1968-72 
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APPENDIX  V 

CAUSE-SPECIFIC  NUMBERS  AND  PERCENTAGES  OF  DECEDENTS 
DYING  IN  NONINSTTTUTIONAL  SETTINGS  BY  RACE  AND  SEX 

NORTH  CAROLINA  1983-87 
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CAUSE-SPECIFIC  NUMBERS  AND  PERCENTAGES  OF  DECEDENTS 
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NORTH  CAROLINA  1983-87 


: 


VI- 1 


B 

< 

w 
Q 
p- 
O 
w 

oo 

< 
O 

Q 
Z 
< 

w 

1/3 
(A 

u 


ffl 


oo 
i 

ro 

00 
On 

< 

g 

P— I 

o 

OS 


0 
X 

i 

Q 
0 

1 

z 


o 
z 


3 


Q^Or^comoovO  vo  -*•"-•  •»*- 

CT\       cvi  (N 


"~  in  00  vO  vo  — -1  *^  ^-  cvi        o  -*        vO  t—  iTiTj-r-l 

in       (v) 


I^t^NO^OOOOOOWOMCvOOO 


(vi  (v|  ro  CO 
in        rtH 


(V) 


O—iinTj--*Tj-Tj-cOTt-fO-*00<-''-|f>rO'-'O'^->-'O 
-Hi-iro  CO  in  co        co  (N        (N 


rvi" 


Os 

Os 


lN00't•(^3^vD^•^^o^nO(^'pl^'O 


co"       -■-" 


HNCl 


ITl 


00  rvl 


-H(<1  .—I 


r^«(rir~cnin'-i^"^N'Hj 


O  oo 


O  (V|  ^ 


■  in 

to 


iflC|000\MXJiOOA*OWNOO00M^N'rICl'- 
(v|(vl'«J-        ON  -*         t—(v|(v|^-(vl--vOrO         t—        (vl 
fv|  -h  -^-  po  — i 


VOO0'\(v|(v|tv-^.-iiri\0O\aQrvlcvlr0com'>0(Oa0incOa0 

Ol--*O(nvOf*O'^'J-00N>OO\<X)ror^vO00'-'*N'O* 

c^  ro  (N  10 -h  on  ctv  vo  m  >-"  vo  co  co      <v)      in 

O         (vffO         -^        co 


r--  co  oo  ■*■  i 

•«f  r-  so  oo  ' 

00  co  ' 


1 1- 1  r--  vo 
■*t-  m  eg 

(V|  U1 


1  en  ^  (vi  ^  (vi 
i  t>-       o 

(V|  r* 


o 

00 

(V| 

SO 


CO 
CO 
Os 

so 


Os 

(VI 


(V| 


I 


-T3 


I 

|< 

5  u 

<n  — 

o.y 

!     9)      1- 

O 


V 

-a 


•zO<£ 


VI-2 


CO 
& 

D 
O 

OS 

o 

w  op 

o 

o 

S3 

CO 

< 

O 

O 


oo 


wZ< 

< 

H 
0 
H 

ECED 
EADI 
OLIN 

Q  Jtf 

P>3 

g«o 

UTIONS 
ETTINGS 
NORTH 

ca  «> 

< 
z 

o 

p 


CO 

z 

z 

o 
z 


2 
s 


6 

< 

w 

Q 

O 
w 

< 


0^0^00<NOOriSoO<N--<0000000 

O 


fNaoaor^>-ifNi^r-JO\\qo\'<J-u-i 
uS^odod'-it^rgONOO^o-^ 


O 


oiHodndoi^^ddNdHNod 


r0Q0Na)NNirNNN00NM3\r00\O^-OOO 

dddHod^ddirirtddHodddddd 

o 


c^OOO^OOcsioO^b^OOr^O^OOOOO 

O 


cdHod^do6m',idd'-"dN^ddr4ddd--dd(nddinNddHd^ddddd 

fO  ■— I  i-H  *— <  Q 


a 

c 
•c 


.2 
Q 

t 

co 
u 

SC   u 
U   -2 

.2    S3   C 

eJJ 

X  *g   0 


u  i 

o  I 

•5(5 


3 

c 

< 


BO 

c 

3 
_1 


S      9 


I  8 

«!  1>  i- 
x  fi  53 
U  3  js 
>•  <■>  J? 

£<0 


E    C-3 


3  o 

£  y 

O  w 

6  ° 

4>  w 


5b  -c 
cd    <J 

Q  o 


3 

u 


-c 
u 
c  - 

2  a 

CO    ' 


c 
-a 
< 

u 

c 


■cO 


1 

Q 

■c 


c 

co 


KU<U 


u3 


S     W      s/  O     C 

B    O    co  ,i-    4)  ,V  ^    C    <y 


CO 
PL, 

-a 

c 

CO 

o 
•c 

u 
.2vg 

BS 
$3 

U     u- 

•c  JJ 
o.-g 

c/5  o 


1/5 
u 

'u 

c 
- 

■~    CJ 

iD 

«  "to 

si 

.2    3 

QZ 


o 

JO 

fc 

CJ 

"T3 

i    C 


1 

G 

u 

1 


T3 

C 

3 
u 


Sua 

*-»     W     H 


u 

(- 

s 

ii 


-a  S 

C     (A 
"T3     CD 


u 

SI 

O  J5 

3° 


0  2 

3 

'C  _C 

y  3 

3  co 

i  b 

JS  2 

.a  o 

S  H 


a 

G 

z 

c 

CO 


E 

0 

T3 

c 


JZ 

5, 
Z 


2 
c 
S 

T2 
so  C 

•i< 


u 


c 
53 

■SO 

I  * 

ax: 


UDZO<^ 


o  .3 

1> 

fi       o 

-S  3  >|  13  '3 


aj  -O 

O    co 


VI-3 


STATE  LIBRARY  OF  NORTH  CAROLINA 


3  3091  00747  9983 


D 

S 

w 

09 

D 
< 
o 


0\t^--<*-ir;r^moiriii^pO\Os(vivoO(N 


Bt-;0\MI»^*NNr^OOMOni0\O00OO 

■-"    (N    •-<    f>  —I  i-l    i-H    ^H 


q 


O'^-OS'-jOsroir^Tj-Osoq^OvOf^ 


ciO>C00irji/lifi>O'-iT}-in>O\1OOvOlOOinOO 


I^t^00ON^rOrOrOO\pvOr<~iC»^vqQqr-;'<it;pp 


oqoq^-*rnir;ioosrooqr~-\or^ 
od<Nii/So<vio\o6r^'«t:vdc-^»ri\d 


--^O^t^--^0^(NvO^<^Os^vOMvo^t^cX)OC>(^r^^pOiriirir^POroiriONvorNtiri-H 


*iroo»ovo>oinoa)ooNoo>*ooo\'Hr-ot^r^Nifi 

,__,  _    ^H    fs)    fT)    _  I-" 


(OOON^r-ot^r^Ninvpioi^oo^ONi/i^oinooo 

l-H    l-l  ,— i  — .  — .    <^J     — .    t}-  Cvt-H  ^J(VJ-H  — 


•B 


1 


1 


T3 
C 
CD 


DC 

e 

3 


a 
x 

u 

c 

< 

.s 


-a 

c 

S 

e 
3 

u 
u 


o  a 


5b -C 
a   u     . 

at  o 


03 

s 

8-fl 


| 

■fiO 

*3  g 

Ji    X 


sS 

595"3iggfe_>S"g 

SlScJ5Uo-.Hli!OOcuJ 
O 


o 

•fl 

.a<| 

££ 

U  i- 
■H  f 
D.-S 


il 


u 

c 

s 

y 
-  S 

«  ~eo 

bJ 

11 

.2    3 

DZ 


.2 
to 
O 

_C 

fc 

0 

"73 

a  s 

I « 
•=  i 

c  .tg 


•Si  z-9  U    c 

0       j2  O  "-1  — 


111 

S  ?  y 

ESx  2 
5  c  o  -c 
3  J  .SO 


Q  | 

SI 

3 

a.  -a 

c 

j;   co 

11 


a 

u 
Z 

1 


«Q[/) 


.y  o 
o  fc 

UD 


o 

-o 

c 
>- 

u    >. 

'c    £ 
P   e 

-c    u 

a  3 

41    o 

Z| 

■a  J. 


J3  S3  _5 

u   w   C 

zo< 


c 
u 

T2 

o.y 
1> 

CO     »~ 

l-    O  33 

3    T-      CO 

■=•2  a, 


CO 

u 

CO 

«r 

J= 

-o 

CO 

u 

11 

i 

0 

CO 

X 

0 

H 

•fl 

tj   c      _, 

'3 

CO 


VI-4 


t 


Department  of  Human  Resources 

Division  of  Health  Services 

State  Center  for  Health  Statistics 

P.O.  Box  2091 

Raleigh,  N.C.  27602-2091 

919/733-4728 


BULK  RATE 

U.S.  Postage 

PAID 

Raleigh,  N.C.  27602-2091 

Permit  No.  1862 


kTiirDO^N^^LEARINGTouiE^  " 
ARCHIVES /LIBRARY  BUILDING 

RALEIGH,  NC     INTEROFFLL-fc, 


800  copies  of  this  public  document  were  printed  at  a  cost  of  $  1 93.27  or  24<f  per  copy. 


